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(54) Tide: A CRANKSHAFT PULLEY ASSEMBLY AND ONE-WAY CLUTCH DEVICES FOR USE WITH THE ASSEMBLY 
(57) Abstract 

A specifically designed crankshaft pulley assembly is dis- 
closed herein along with specifically configured one-way clutch 
devices for use therewith. The assembly itself is one which is 
adapted to be mounted to and driven by the crankshaft of an in- 
ternal combustion engine, an electric motor or other such drive 
apparatus and which is designed for connection with an accessory 
drive belt for driving such accessories as, for example, an alter- 
nator. This assembly comprising (a) a crankshaft pulley including 
(i) a pulley body, and (ii) means connecting the pulley body to 
the crankshaft of the internal combustion engine, electric motor or 
other such drive apparatus and connecting the pulley body to the 
accessory drive belt for moving the drive belt in a given direc- 
tion in response to the rotation of said crankshaft in a particular 
direction; and (b) a one-way clutch device carried by and form- 
ing part of said connecting means for allowing said drive belt to 
move in said given direction at a speed equal to and in excess of 
the speed of the crankshaft in said particular direction, whereby if 
the crankshaft by means of the pulley body and connecting means 
first causes the drivebelt to move at a specific speed and thereafter 
suddenly slows down, the drivebelt is not required mechanically 
to slow down with the drivebelt. In one embodiment, the one-way 
clutch device includes a unique lubricating reservoir and in a sec- 
ond embodiment, it includes a unique spring damper. 
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A CRANKSHAFT PULLEY ASSEMBLY AND ONE-WAY CLUTCH DEVICES FOR USE WITH THE 
ASSEMBLY 



BACKCROW QF THE INVENTIQN 

The present invention relates to over running or one-way clutches generally and in 
5 particular to a use of a planar ratchet type of over running clutch to treat load reversal and 
noise in belt or chain drive rotary power systems. 

Belt and chain drive systems experience noise, wear, belt slippage and excessive loads 
on the bearings of supporting pulley shafts when rapid deceleration of the driving pulley occurs. 
These effects are caused by rapidly changing and sometimes reversing loads put upon the belt 
10 by the large inertia of driven components during rapid deceleration. These reversals can cause 
loss of belt tension when slack in the drive belt normally taken up by a belt tensioner during 
normal operation is moved to the other side of the power circuit by the reversal of load due to 
deceleration of the drive pulley which now is driven by the inertia of some of or all the 
accessories on the belt. 

15 More specifically, rapid changes in automobile engine speed during normal vehicle 

operation can cause an unwanted chirp or squeal to be produced by belt slippage. Modern 
trends such as single, long Muiti- Vee belts to drive all accessories and high speed alternators 
with small diameter pulleys have exaggerated this problem. Figure 7 is a simplified schematic 
representation of such a system. The flow of power in such a system is shown in the power 

20 flow chart of Figure 8. An example of a normal operation which can cause this behavior is 
when a motor vehicle equipped with an automatic transmission accelerates aggressively. As 
the vehicle accelerates, the engine speed increases until the upper limit of engine speed is 
reached and the transmission shifts to a higher gear ratio. As the gear shift occurs, the engine 
RPM is now too fast for the existing vehicle speed and the new gear ratio. The engine is forced 

25 by the inertia of the vehicle and the newly imposed gear ratio to rapidly drop to the new engine 
RPM, therefore resulting in chirps and squeals. Increasing belt tension, and therefore pulley 
traction, can reduce belt squeal in response to this deceleration but at a cost of increased 
bearing loads on the system and subsequent early component failure. 

Attempts have been made to put over running clutches, such as Sprag or Roller Ramp 

30 clutches, into the pulleys of some of the accessories driven by the belt. These efforts were 
intended to provide a means for some or all of the driven components to overrun the drive 
pulley when the drive pulley decelerates and when the velocity and inertia of the driven 
components would otherwise reverse the driving forces on the drive belt. 

These efforts have had little success due to inhospitable operating conditions such as 

35 vibration, rotational speed non uniformity from the crankshaft, temperature extremes and 

particulate contaminants. Success has also been hindered by tough design constraints imposed 
by the application such as available space and lubrication requirements. Space is available in 
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the crankshaft pulley/damper assembly as shown in Figure 9, a power flow chart similar to 
Figure 8. However, putting the overrunning clutch in this location maximizes the load required 
to be supported as well as placing it in the most inhospitable location possible in regard to the 
bad operating conditions cited above. As a result, to the applicants' knowledge, prior to the 
5 present invention no one has successfully incorporated an over running clutch within such an 

environment. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention is disclosed herein as a crankshaft pulley assembly 
which is adapted to be mounted to and driven by the crankshaft of an internal combustion 

1 0 engine, an electric motor or other such drive apparatus which is designed for connection with 
an accessory drive belt for driving such accessories as, for example, an alternator, the 
assembly, comprising: a crankshaft pulley including a pulley body, and means connecting the 
pulley body to the crankshaft of the internal combustion engine, electric motor or other such 
drive apparatus and connecting the pulley body to the accessory drive belt for moving the 

1 5 drive belt in a given direction in response to the rotation of the crankshaft in a particular 

direction; and a one-way clutch device carried by and forming part of the connecting means for 
allowing the drive belt to move in the given direction at a speed equal to and in excess of the 
speed of the crankshaft in the particular direction, whereby if the crankshaft by means of the 
pulley body and connecting means first causes the drivebeit to move at a specific speed and 

20 thereafter suddenly slows down, the drivebeit is not required mechanically to slowdown with 
the drivebeit. 

In a further aspect the invention disclosed herein may be broadly described a one-way 
clutch device designed to operate at a particular intended operational orientation during normal 
operation, said device comprising: a main housing defining an internal chamber including a 

25 portion thereof which is the lowermost portion of the chamber when the device is operated at 
the operational orientation, the chamber containing lubricant therein; a plurality of mechanical 
components and means supporting the mechanical components during normal operation of the 
device in stationary positions within the chamber such that the lubricant therein rests in the 
lowermost portion of the chamber and for movement relative to one another in a way which 

30 causes the lubricant to move onto the components for lubricating the latter as they move. In a 
further aspect, the invention may be broadly described as a one-way clutch device for use in 
rotatably driving a given rotational output from a give rotational input, the device comprising: a 
drive member and means for connecting it to said input; a driven member and means for 
connecting it to said output, said last mentioned means including a spring damper mechanically 

35 in series with said driven member and said output when said driven member is connected to 
said output in the intended manner; and means for coupling said drive and driven members 
together so as to allow said drive member to drive said driven member with it while also 
allowing said driven member to move at a speed in excess of said drive member. 
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In yet a further aspect, the invention may be broadly described as a one-way clutch 
device for use in rotatably driving a given rotational output from a given rotational input, the 
device comprising: a drive member and means for connecting it to the input; a driven member 
and means for connecting it to the output, the last mentioned means including a spring damper 
mechanically in series with the driven member and the output when the driven member is 
connected to the output in the intended manner; and means for coupling the drive and driven 
members together so as to allow the drive member to drive the driven member with it while 
also allowing the driven member to move at a speed in excess of the drive member. 

In view of the above, an object of the present invention is to provide a one way clutch 
for belt drive systems suitable for the practical operating conditions noted above which can be 
implemented within the design restrictions imposed by the application. 

A more specific object of the invention is to produce in the system a Planar Ratchet 
type of one way clutch such as the one described in Pires U.S. Patent 5,070,978 (incorporated 
herein by reference) which is particularly well suited to enduring the forgoing adverse 
conditions. 

Another object of the invention is to provide a particularly configured one way clutch 
including the system of an oil reservoir which serves as a sump when not in operation and 
which is centrifugaliy and gravitationally isolated from the clutch seals. 

Yet another object of the present invention is the provision within the system of a 
spring damper in the load path to further treat forces due to crank shaft speed non uniformity, 
vibration and sudden belt loading, further quieting the system in some applications. 

These objects are achieved by the utilization of a specifically designed crankshaft pulley 
assembly and specifically configured one-way clutch devices for use therewith. As will be 
described in more detail herein after, the assembly itself is one which is adapted to be mounted 
to and driven by the crankshaft of an internal combustion engine, an electric motor or other 
such drive apparatus and which is designed for connection with an accessory drive belt for 
driving such accessories as, for example, an alternator. This assembly, as will be seen, 
comprising (a) a crankshaft pulley including (i) a pulley body, and (ii) means connecting the 
pulley body to the crankshaft of the internal combustion engine, electric motor or other such 
drive apparatus and connecting the pulley body to the accessory drive belt for moving the 
drive belt in a given direction in response to the rotation of the crankshaft in a particular 
direction; and (b) a one-way clutch device carried by and forming part of the connecting means 
for allowing the drive belt to move in the given direction at* a speed equal to and in excess of 
the speed of the crankshaft in the particular direction, whereby if the crankshaft by means of 
the pulley body and connecting means first causes the drivebelt to move at a specific speed 
and thereafter suddenly slows down, the drivebelt is not required mechanically to slowdown 
with the drivebelt. 

The one-way clutch device forming part of the assembly just recited and forming one 
embodiment of the present invention is designed to operate at a particular intended operational 
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orientation during normal operation. This specifically oriented device comprising (at a main 
housing defining an internal chamber including a portion thereof which is the lowermost portion 
of the chamber when the device is operated at said operational orientation and the chamber 
contains lubricant therein and (b) a plurality of mechanical components and means supporting 
5 the mechanical components during normal operation of the device (i) in stationary positions 
within the chamber such that the lubricant therein rests in the lowermost portion of the 
chamber and (ii) for movement relative to one another in a way which causes the lubricant to 
move onto the components for lubricating the latter as they move. 

The one-way clutch device forming part of the assembly just recited and forming a 

1 0 second embodiment of the present invention like the first embodiment is one which is suitable 
for use in rotatably driving a given rotational output from a given rotational input. This device 
comprising (a) a drive member and means for connecting it to said input; (b) a driven member 
and means for connecting it to said output, the last mentioned means including a spring damper 
mechanically in series with the driven member and said output when said driven member is 

1 5 connected to the output in the intended manner; and (c) means for the drive and driven 

members together so as to allow the drive member to drive the driven member with it while 
also allowing said driven member to move at a speed in excess of said drive member. In a 
preferred embodiment, the spring damper is itself comprised of a plurality of compression 
springs mechanically in parallel with one another. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in more detail below in conjunction with the 
drawings, wherein: 

Figure 1 is a cross sectional view of a crank shaft assembly designed in accordance 
with the present invention and including a crank shaft, a harmonic damper and a one way 
25 clutch pulley including a one way clutch. 

Figure 2 is an enlarged view of a portion of the assembly of Figure 1 taken generally 
within the circled section 2 of Figure 1 . 

Figure 3 is a cutaway view of the assembly showing a portion of a notch plate forming 
part of the assembly and taken generally along lines 3-3 in Figure 2. 
30 Figure 4 is a cutaway view of the assembly showing a portion of a pocket plate, a 

spring and one strut forming part of the assembly and taken generally along lines 4-4 in Figure 
2. 

Figure 5 is a section view through the assembled notch plate, pocket plate strut and 
spring taken along lines 5,6-5,6 in both Figure 3 and 4 showing the clutch in a locked 
35 configuration. 

Figure 6 is a similar section view to Figure 5 showing the clutch in an unlocked or free 
wheeling configuration. 

Figure 7 is a schematic representation of a typical automotive accessory drive system. 
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Figure 8 is a power flow chart of the typical accessory drive shown in Figure 7. . 
Figure 9 is a similar power flow chart to Figure 8 but modified to include the present 
invention. 

Figure 1 0 is a cross sectional view, similar to Figure 1 , showing the crankshaft 
assembly in accordance with another embodiment of the present invention. 

Figure 1 1 is a face on view taken along line 11-11 of a notch plate/spring damper 
arrangement forming part of the assembly of Figure 10 and shown in the unloaded or free 
wheeling condition. 

Figure 12 is a similar view to Figure 1 1 taken along line 12-12 and showing the notch 
plate/spring damper in the fully loaded or locked condition. 

DFTAILED DESCRIPTION 

Turning now to the drawings, wherein like components are designated by like reference 
numerals, Figure 1 shows a crank shaft damper-over running pulley assembly which is designed 
in accordance with the present invention and which is generally indicated by the reference 
numeral 38. The assembly is connected to crankshaft 1 which is connected to a source of 
rotational power (for example an internal combustion engine or other such drive arrangement) 
by way of key way 2 rotationally connecting crank shaft 1 to hub 5 which is held in place by 
washer 3 and bolt 4. Balancer flange 6 is integral to hub 5 and provides mounting for an 
intermediate polymer or a cast in place polymer 7 fixedly attached to both balancer flange 6 
and balancer flyweight 8. Balancer flange 6 also provides mounting for annular casing 1 1 which 
is fixed to balancer flange 6 by way of a press fit or other suitable means. Annular casing 1 1 
encloses an over running or one-way clutch device 40 which includes pocket plate 1 2 and 
notch plate 13. The notch plate 13 is axially restrained but free to revolve about the axis of 
crankshaft 1 within annular casing 1 1 . Pocket plate 12 is fixed to annular casing 1 1 by suitable 
means such as a press fit and crimping. 

As seen in Figure 2, notch plate 13 is fixed to plate 15 which in turn is connected to 
pulley 9 by way of a splined connection and snap ring 16. Bushing 17 is fixed within pulley 9 
and supports pulley 9, plate 15 and notch plate 13 as one unit, for rotation on hub 5 about the 

axis of crankshaft 1 . Seal 19 is positioned between pocket plate 12 and pulley 9 sealing the 
interface between. Seal 1 8 is similarly placed between pulley 9 and hub 5 sealing the interface 

between. Going clockwise, hub 5, balancer flange 6, annular casing 1 1, pocket plate 12, seal 
19, pulley 9 and seal 18 define an enclosed annular volume 14 which is partially filled with 

suitable oil 10 as seen in the lower portion of Figure 1, to a level just below seal 19 when in 

the orientation shown in Figure 1 and also at rest. 

Attention is now directed to one-way clutch 40. Turning first to Figure 3, one can see 

the inner surface of notch plate 13 which normally opposes the inner surface of pocket plate 

12 and which has a plurality of radial slots defined by notch driving surface 20, transition knee 

22 and ramp surface 21 . Figure 4 shows the inner surface of pocket plate 1 2 which normally 
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opposes the inner surface of notch plate 1 3 and which has a plurality of pocket features 27, 
radially disposed, defined by pocket driving surface 24, and pocket tabs 25. These pocket 
features 27 serve as nests for an equal plurality of struts 23 which fit loosely in pockets 27 
where their position in the plane defined by Figure 4 is constrained loosely by pocket tabs 25 
and pocket driving surface 24. 

Still referring to one-way clutch 40, Figure 5 shows rotation of plate 1 3 in a direction 
represented by arrow 30 causing strut 23 to move into a confrontational position between the 
notch driving surface 20 and the pocket driving surface 24 of pocket plate 1 2 under the 
influence of spring 28, located under each strut 23, contained in spring pockets 29 formed in 
pocket plate 12. Figure 6, a view similar to Figure 5, shows rotation of plate 13 in a direction 
represented by arrow 31 causing the transition knee 22 area of notch plate 13 to force strut 23 
to move out of a confrontational position with notch plate 1 3 against the influence of spring 
28. 

One-way clutch 40 is designed in accordance with one embodiment of the present 
invention which incorporates a reservoir of oil 1 0 for lubricating the moving components of the 
clutch. At the same time, due to the hostile environment within the pulley assembly, it is not 
expected that seals 1 8 and 1 9 will remain effective for the life of the assembly. Should either 
or both seals fail, the positional relationship of the various components is such that (I) with the 
clutch at rest the oil is gravitationally below the failed seals and therefore will not leak out and 
(ii) during operation of the clutch, the centrifugal force to which the oil is subjected prevents it 
from leaking out. Otherwise, in a preferred embodiment, clutch 40 corresponds in structure 
and function to the one-way drive devices described in Pires U.S. Patent 5,070,978 recited 
previously and incorporated herein by reference. 

Skipping Figures 7, 8 and 9 for now, Figure 1 0 shows another embodiment of the 
present invention, specifically a crank shaft damper-spring cushioned over running pulley 
assembly which is generally indicated by the reference numeral 39 and which is similar to 
assembly 38 with certain exceptions to be noted. Specifically, as will be seen, this latter 
assembly in a preferred embodiment uses a spring damper in the form of an elongated spring, 
actually a plurality of springs, which function in the manner to be described. To this end, notch 
plate 13 is fixed to spring plate 26. Spring plate 26 has formed into it a plurality of spring tabs 
32 which each independently engage one end of an equal number of elongated compression 
springs 33 which are located in cut out sections of pulley plate 34 and drive pulley plate 34. 

As seen in Figure 1 1 , force provided by springs 33 pushing against spring tabs 32 and 
pulley plate 34 cause pulley plate 34, spring plate 36 and the notch plate 1 3 to stay in the 
relative position shown in Figure 1 1 , limited in travel by the back edge of spring tab 32 abutting 
the travel stop tab 35 of spring plate 26. 

Figure 12 shows the same arrangement of components as in Figure 1 1 except that the 
notch plate 13 and attached spring plate 26 have rotated counter clockwise relative to the 
pulley plate 34 in response to a force applied to notch plate 1 3 in a direction indicated by arrow 
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37, compressing springs 33 between spring tabs 32 and pulley plate 34 which in turn causes 
the springs 33 to exert an equal force on the pulley plate which is held stationary by an 
opposing force represented by arrow 36. 

Having described assemblies 38 and 39 structurally, attention is now directed to the 
way in which they function generally and in a typical automotive accessory drive system of the 
type shown in Figure 7. In normal belt driving operation, rotational power from the crank shaft 
1 drives the crankshaft damper - over running pulley assembly 38 in a counter clockwise 
direction as seen looking at the assembly 38 from a direction opposite to the crank shaft 1 in 
Figure 1 . Rotation in this direction causes the struts 23 as seen in Figure 5 to engage both the 
pocket driving surface 24 of pocket plate 1 2 and the notch driving surface 20 of the notch 
plate 13. looking at Figure 2, this engagement allows counter clockwise rotational power 
transfer from the crankshaft 1 through key way 2, to hub 5 and balancer flange 6, on through 
annular casing 1 1, and on to pocket plate 12. Now returning to Figure 5, counter clockwise 
rotational power is then transmitted from pocket plate 12, through strut 23, to notch plate 13. 
Shifting back to Figure 2, counter clockwise rotational power from the notch plate 1 3 and plate 
1 5 is transmitted to the pulley and ultimately to the accessories powered by the drive belt to be 
described in conjunction with Figure 7. 

Operation during rapid engine deceleration causes counter clockwise rotation of the 
crank shaft 1 to be slower than the counter clockwise rotation of the pulley 9 as dictated by 
the inertia of the accessories driving the drive belt which controls the speed of pulley 9. 
Looking at Figure 6 this deceleration has the effect of making the notch plate rotate in the 
direction indicated by arrow 31 in relation to the pocket plate 12 which is also rotating but at 
the slower crank shaft 1 speed. As previously stated, relative rotation of notch plate 1 3 in the 
direction of arrow 31 causes the struts to disengage from the notch plate 13 and freely rotate 
(no reversing force generated) at any speed dictated by the net inertia of the accessories. 

Looking once again at Figure 1, attention is directed to the annular volume 14 and its oil 
10 supply. During normal belt driving operation, the assembly 38 rotates at the speed of the 
crankshaft 1 and the oil 1 0 spreads out and is thrown outward by centrifugal force forming an 
annular layer completely covering all areas of the notch plate 13 and the portion of pocket plate 
12 which contain the struts 23. The oil is centrifugally prohibited from entering the seal 1 9 area 
so that in the event of failure of seals 1 8 and 1 9 due to high temperatures or particulate 
contamination, an adequate supply of oil 1 0 will not be lost. The design of the annular volume 
1 4 is such that During periods of non operation, the oil 1 0 collects at the bottom of assembly 
38 in what can be described as a sump, away from the seals 1 8 and 1 9 and not likely to leak 
even if seal 19 failure has occurred. 

Returning now to Figure 1 0, with particular regard to assembly 39, counter clockwise 
rotational power from the crank shaft 1 during normal belt driving operation is treated by the 
crankshaft shaft damper - over running spring cushioned pulley assembly 39 identically to the 
previously described embodiment except that, looking now at Figures 1 1 and 1 2, the rotational 
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force transferred from the notch plate 13 and spring plate 26 passes through springs 33 by 
way of spring tabs 32 to the pulley plate 34 connected to the pulley 9 substantially cushioning 
shocks transmitted to the drive belt due to clutch re engagement or rough engine idle. 
Operation during rapid engine deceleration is identical to the previously described embodiment 
since rotational motion traveling in the direction of arrow 31 seen in Figure 6 is transferred 
directly from the pulley plate 34 seen in Figure 1 1 through the travel stop tab 35 to the back 
edge of spring tab 32 bypassing the springs 33. 

Looking again at Figure 1 , note the intermediate polymer spring member or cast in place 
polymer 7 and the balancer flyweight 8. These are components of a typical crankshaft 
harmonic balancer and are not relevant to the present invention except that unused space 
within this assembly has been co-opted for the mounting of this inventions hardware. This 
invention would perform the same in another location on the crank shaft 1 entirely separate 
from the harmonic balancer. The present invention is not limited to operation in the counter 
clockwise direction as presented above. If engine requirements were such that clockwise 
rotation were required, a simple mirroring of the features of components 1 2 and 1 3 would allow 
for operation in the clockwise rotational direction. 



WO 97/31198 



9 

CLAIMS 



PCT/US97/01999 



1 . A crankshaft pulley assembly which is adapted to be mounted to and driven by the 
crankshaft of an internal combustion engine, an electric motor or other such drive apparatus 
and which is designed for connection with an accessory drive belt for driving such accessories 
as, for example, an alternator, said assembly, comprising: 

(a) a crankshaft pulley including 

(i) a pulley body, and 

(ii) means connecting the pulley body to the crankshaft of said internal 
combustion engine, electric motor or other such drive apparatus and connecting the pulley 
body to the accessory drive belt for moving the drive belt in a given direction in response to the 
rotation of said crankshaft in a particular direction; and 

(b) a one-way clutch device carried by and forming part of said connecting 
means for allowing said drive belt to move in said given direction at a speed equal to and in 
excess of the speed of the crankshaft in said particular direction, whereby if the crankshaft by 
means of the pulley body and connecting means first causes the drivebelt to move at a specific 
speed and thereafter suddenly slows down, the drivebelt is not required mechanically to 
slowdown with the drivebelt. 

2. The assembly according to Claim 1 wherein said one-way clutch device includes a 
number of mechanical components which move relative to one another when the drive belt 
moves and wherein said device defines an interior chamber containing lubricant for lubricating 
said mechanical components when the latter move relative to one another. 

3. The assembly according to Claim 1 or 2 wherein when said one-way clutch is in said 
intended orientation, said interior chamber defines a gravitationally lowermost area, wherein 
said one-way clutch device is configured such that when its mechanical components do not 
move relative to one another the lubricant within said chamber rests within said lowermost 
area, and wherein when said mechanical components move relative to one another as the 
drivebelt moves, they do so in a way which causes the lubricant to move onto the components 
by centrifugal force for lubricating the components. 

4. The assembly according to Claim 3 wherein the coupling arrangement includes a 
greater number of pockets than struts. 

5. The assembly according to any one of the proceeding claims wherein said one-way 
clutch device includes a first and second mechanical components which move relative to one 
another when the drive belt moves and wherein said device defines an interior chamber 
containing at least one spring damper forming part of said second mechanical component, said 
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first and second mechanical components include drive and driven plate members, respectively 
and wherein said one-way clutch device includes means for coupling said plate members 
together and means for connecting said spring damper mechanically in series with said driven 
plate member, wherein said spring damper is an elongated coil spring and wherein said last 
mentioned means includes a first tab member connected to said driven member and to one side 
of said coil spring and a second tab member connected to the other side of said coil spring and 
to said crankshaft pulley body, said means connecting the pulley body to the crankshaft 
includes a hub fixedly connected to said first plate member. 

6. The assembly according to Claim 1 wherein said one-way drive device includes drive 
and driven members and means for coupling said members to one another, wherein said driven 
member is connected to said pulley body, wherein said connecting means includes a hub 
adapted to be mounted directly to said crankshaft, and wherein said drive member is connected 
with said hub. 

7. The assembly according to Claim 1 wherein said one-way clutch device includes 
drive and driven members which move rotationally relative to one another about a center point 
and wherein said device defines an interior chamber containing a spring damper in the form of a 
plurality of mechanically parallel compression springs which together are mechanically 
connected in series with said driven members and circumferentially spaced about a circle 
concentric with said center point. 

8. A one-way clutch assembly designed to operate at a particular intended operational 
orientation during normal operation, said device comprising: 

(a) a main housing defining an internal chamber including a portion thereof 
which is the lowermost portion of the chamber when the device is operated at said operational 
orientation, said chamber containing lubricant therein; 

(b) a plurality of mechanical components and means supporting the mechanical 
components during normal operation of the device <i) in stationary positions within the chamber 
such that the lubricant therein rests in the lowermost portion of the chamber and <ii) for 
movement relative to one another in a way which causes the lubricant to move onto the 
components for lubricating the latter as they move. 

9. The assembly according to any one of the proceeding claims wherein said internal 
chamber includes an opening into its ambient surroundings and wherein said one-way clutch 
device includes means for sealing closed said opening. 

1 0. The assembly of any one of the proceeding claims wherein said main housing and 
internal chamber including said opening are configured such that once said lubricant is provided 
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within said interior chamber it will not escape through said opening in the absence of said 
sealing means or in the event said sealing means eventually fails, so long as the device remains 
at a particular, intended operational orientation, whereby if said sealing means should fail during 
normal operation of the crankshaft pulley, the lubricant within the interior chamber of the one- 
5 way clutch will not leak out. 

1 1 . The assembly of any one of the preceeding claims wherein said one-way clutch 
device includes: 

(a) first and second members including first and second planer surfaces, 

respectively; 

10 (b) means for supporting said first and second members such that said first and 

second planer surfaces are adjacent to and in confronting relationship with one another and 
such that said members are rotatably movable relative to one another about a common axis; 
and 

(c) a coupling arrangement including a series of circumferentially spaced first 
1 5 pockets defining strut engaging first shoulders in the first planer surface of said first member, a 

series of circumferentially spaced second pockets defining strut engaging second shoulders in 
the second planer surface of said second member, and at least one strut having opposing 
shoulder engaging edges and carried by the surface of one of said members 

(I) for causing said first and second members to rotate together in one 
20 direction about said common axis, and 

(ii) for allowing said second member to rotate freely in the opposite 
direction about said common axis and relative to said first member. 

12. The assembly according to Claim 3 or 1 1 wherein when said members rotate 
together in said one direction, the opposing shoulder engaging edges of at least one strut 

25 engages the first and second shoulders of an adjacent pair of first and second pockets in a way 
which places a compressive load across that strut between its engaging edges, said one-way 
clutch device including a plurality of struts, wherein said struts and pockets are configured such 
that the opposing shoulder engaging edges of one and only one of said struts respectively 
engage the first and second shoulders of an adjacent pair of first and second pockets when said 

30 members rotate together. 

13. The assembly according to Claim 12 wherein the coupling arrangement includes a 
greater number of first pockets than second pockets and struts. 
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14. The assembly according to Claim 3 or 1 1 wherein each of said struts is wider than 
it is thick and each of said opposing edges is a generally rectangular, parallel, flat surface 
defined by the thickness and length of the strut, said strut being longer than it is wide. 
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15. A one-way clutch device for use in rotatably driving a given rotational output from a 
given rotational input, said device comprising: 

(a) a drive member and means for connecting it to said input; 

(b) a driven member and means for connecting it to said output, said last 
mentioned means including a spring damper mechanically in series with said driven member and 
said output when said driven member is connected to said output in the intended manner; and 

(c) means for coupling said drive and driven members together so as to allow 
said drive member to drive said driven member with it while also allowing said driven member 
to move at a speed in excess of said drive member. 

16. A one-way clutch device according to Claim 15 wherein said spring damper 
includes a coil spring and wherein the means for connecting the driven member to the output 
includes a first mechanical tab connected to said driven member and to one end of said coil 
spring and a second mechanical tab connected to the other end of said spring and adapted for 
connection to said output. 
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17. A crankshaft pulley assembly according to Claim 1 wherein said crankshaft pulley 
includes a vibration damper separate from said one-way clutch device. 
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ABSTRACT: 

A specifically designed crankshaft pulley 
assembly is disclosed herein along with 
specifically configured one-way clutch devices for 
use therewith. The assembly itself is one which is 
adapted to be mounted to and driven by the 
crankshaft of an internal combustion engine , an 
electric motor or other such drive apparatus and 
which is designed for connection with an accessory 
drive belt for driving such accessories as, for 
example, an alternator. This assembly comprising 
(a) a crankshaft pulley including ( i) a pulley 
body, and (ii) means connecting the pulley body to 
the crankshaft of the internal combustion engine, 
electric motor or other such drive apparatus and 
connecting the pulley body to the accessory drive 
belt for moving the drive belt in a given 
direction in response to the rotation of said 
crankshaft in a particular direction; and (b) a 
one-way clutch device carried by and forming part 
of said connecting means for allowing said drive 
belt to move in said given direction at a speed 
equal to and in excess of the speed of the 
crankshaft in said particular direction, whereby 
if the crankshaft by means of the pulley body and 
connecting means first causes the drivebelt to 
move at a specific speed and thereafter suddenly 
slows down, the drivebelt is not required 
mechanically to slow down with the drivebelt. In 
one embodiment, the one-way clutch device includes 
a unique lubricating reservoir and in a second 
embodiment, it includes a unique spring damper. 
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